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Pack age Edito rPurpose

ackage Edtor (PackEdit) is a Windows appkation for desigmng 2D
physicalpackagemodelsfor electronic compoeens. Thesepackagemodels
are used focreating PCB footprintsandfor verifying acomponentfit prior
to board fabricationPackage models caditiondly be wsed forautanated
programingof Pickand Plae assembly machinbg assembly houses

All PCBdesign toat include some type dbotprint editoy but all footprint edibrs
lack the means for defining thenetal contact areasherecomponent pis touch
down Footprints are strictly models to be placed on bosedsto a board house.
In contrast,an assembly house neemtsmponentplacanent information.Correct
placement verification is impossible without this contact aréaitien of where a
compmrents leads will land on a boar® footprint PackEdt addresses these
assembly needsPackEditis used to desigi2D package modelbased ordata
structuregermed pinsPin definitionsandtheir locationsare requied to show how
well, or how pootly, a PCB footprint has been designed fawparticularpackage
PackEditenabls PCB fotprints to be creaed from the package pingeometry.
PackEdit thuprovides a means to expqgdality footprintsto PCB design tools.

Index Designshas created a adiase called PackDatandb, of thousands of
package modeland ships it with all three toolsPartSync, B®™ Builder and
PackEdit. While the ability to define packagenocels is important whats also
required is aneans to seait for existing packageis the package rodel database
PackEdt provides acustomizedsearchenginefor locatingexisting packagesisng
certain convenions forcommon names and unitdany equivakentpackage names
arecrossreferercedwithin the PakEdit search mgineand measurementnits are
convertedo a @mmonbase unitPackEdis arching isntelligentand not simply
a text conpare.For examplealookuponthe search strinfisoic8 pin 50mil pitcho
will find SSOR, TSSOP and similapackagenamevariations dong with ptch
dimensionglescribedn the database as any®@ inch, 50mil or 1.27mnpitch.

A variety of packagegarameterscan be avedin eachpackagemodel In the
PackEditgraphicswvindow, theseparameters are presented igraphicWYSIWYG
(what you see is whatoy get)manner much like a graphical spreadshegéll
package radel data is saved in aimple Microsdt Accessdatabase (.mdkfile
which is readableia mary database tools.dékEdt alsoprovidesfor backng up
and restang individual, selectecbr all packags.
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When PakEdit executesa connection is made to thefaldt databaseusing
standard Windowsdatabase tool®(g.ADO, JET). Two windows are created, one
for backup andestore andanothe, the Pick A Package windowshowinga large
list of exiding pad&ages. Sekcting an existing package wdlisplaythat packagen
the righhand sidés graphis window A selected package can th@nopened in the
PackageEditor using the Edit button.

Initial  Screens

When Packdit opers, theprevious databasecnectio is restored. Beloyyou can
see tle use of a shared drive {Pwhich points to @Productimo shared foldeon a
NAS (Network ApplianceStorage)device Immediatelyafter installing PackEdjt
the defalt package databakecation will be

C:\ProgranData\IndexDesynsPackElit\DataPackDaa.mdb

€ but if more than one user will be using packdge, the use of a shared drive is
recommendedThe storage device MUST be a Microsoft Network sloarene
which uses the SMB protocadnder Linux a SAMBA sener shae can beused to
providethe WindowsNetwork SMB protocol

If a newpath and filename ientered click the Connect Button to connett. the
fiBackup Source and @iregion, selectingheBackup Aloradio buttonfollowed
by a click onthe Backup button will bring up a file dalog for ®lection of a file
name for outputThefiDays Ol paraméer selects pdages from the current time
back to so many daysd. These packages Wile written to the dput file.

Whenthe fiRestore All & Neve radio buttonis seleatd the fiPre DeleteAll Datado
chedbox is enabled. Checking this baal result inall existing data being deleted
PRIOR to readng the selected file.lt is suggested that bleups of the current
packagedatabasendbfile always be donprior toany restore.

All backup and reste furctions work with simple text files (.txt)As a last gsp to
recovering corrupt fileghese .txt files @n be opened intext editor. Extrene cae
is required when inspecting or editing these .t file
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Backup & Restore of DB as Text

Package DB |p.\inData\PackData.mdb =1 Connect
Packages 3505 of 3505

Backup Source and Dir.

O Backup Al (ORestore All & New
O Badup Selected (O Restore Selected & New
O Backup Days Old Backup (O Restore Days Old & New Restore
Backup /Restore Days Old | 90 Pre-Delete All Data
Record Cnt:
0%

PackEdit by Robert Kondner bob@partsync.com

Oncea new databasdile is selectd, the iConneab button is clickedo openthe
.mdb databaseAfter the databasés opaed thepackage# the databasarelisted
alongtheleft side ofthefiPick A Packagescreen.A package can be seted with a
mouse clik, and that package is displayen the rignthand sidé graphics window
The figure lelow shavs an 0204packageselecedusing a mouse click on the 0204
line on the left. The top lettearch description field enablentry of astring for
packagesearchesCheckingAge Sortwill sort packages by creation dateth the
newestpackages shawfirst. Searchresultswill organize pakages ly how well
they mach the search descriptioBest matches are shown fjratith blank lines
displayed between gups with different search result weight§how All displays
all packages and dethem alphanumericaly by packagename

On the righband side of the Pick A Package scresveralkey palameters are
shown along with buttons for Edit, Delete aMdrite P(B Decal.Note that there is
no AiUndoo for the delete funatn.
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‘ Pick A Package

Search Description

PackEdit by Robert Kondner bob@partsync.com

‘ Search

Avallable Packages

[JAge sort

Package Narne

X

[0204

| Write PCE Decal

Size: 0.4mm x 0.9mm
Pitch: 0.50mm OutSide

01005

0402-4L/POL
0402-4L/QUAD

0302 Inducto: r Chip 0302
0303-SQUARE Cap, Chip, Ceramic, RF 0.03 Tnch Squ:
0306 Cap, Chip, Low Inductance, 0306 SMT
0402 Res Cap Inductor Chip 0402 1005 SMT
0402-3L/POL Res Cap Ind Chip 3 Pin 0402 1.0mm x (
0402-4L Res Cap Ind Chip 4 Pin 1.0mm x 0.5 0¢

0402-6L/ANT Zntenna 6 pin 0402 (1.6x0.3) SMT
0402L-3L Ferrite Bead Chip Filter Attenuator @
0402-POL Res Cap Inductor Chip 0402 1005 Pola:
0402-TP Test Point 1.15mm x .2mm 0402 SMT
0404-4L Res Cap Ind Chip 4 pin .65mm pitch 1
0503-POL Chip 0503 1307 Polarized SMT

0504 Res Cap Inductor Chip 0504 1208 SMT
0504-4L Res Cap Ind Chip 4 pin 0504 1410 SMT
0504-4LL Res Cap Ind Chip 4 pin 0304 1410 SMT
0504-NP Chip 0504 1310 Non-Polarized SMT
0504-POL Chip 0504 1310 Polarized SMT v

Res Cap

Res Cap
Ferrite

Ind Chip 4 Pin 1.0mm x 0.5 ((
Bead Filter Chip 4 Pin 0402

Delete Res Cap Inducter Chip 0204 .5mm x 1.0mm SMT

0204

Tirne Stamp: 10/14421

A searchfinds a number of cloge matchingpackageslt is importart to include
search tet using the words pin arqitch, such agi8 pind and B0mIl pitcho, as that
is what we wish to findThe sarch engine is ndiased ortext searbes, so be sure
to ente important pamaeters Note thatboth mm inch and mils ar&anslated and
conveted into a common searchable base unithe figure below shows the
resuling list afteron searching ofiSOIC 8pin 50mil pitcho:

#% Pick A Package

Search Description PackE dit by Robert Kondner bob@partsync.com

Package Name

<

. ch
.05 inch

Pitch .
Pitch .

CW-08-50-310 Gull .05 inch Pitch .

CW-08-50-320 Cull 0.05 Inch Piteh .32 Inck
GW-08-50-330/SWITCH Gull .05 inch Pitch .330 Inck
GW-08-50-405 Gull Wing 08 Pin .05 inch Pitch .405 Wic
GW-08-50-410 Gull Wing 2 Pin 0.05 Inch Pitch .41 Inck
LCCT-08-50-5.15X€.15/P2 LCCT 8 Pin .05 Inch Pitch 5.15mm x €.15n
LCCT-08-50-5.15X€.15/PWR  LCCT 8 Pin .05 Inch Pitch 5.15mm x €.15n
GW-08-100-3%0 Gull Wing 08 Pin 0.10 Inch Pitch .3% Inc

Gull Wing 3 Pin 1.3mm Pitch 2.2mm x 2.1ln

Gull Wing 4 Pin 1.25mm Pitch 2.0mm x 2.C

Gull Wing 4 Pin 1.3mm Pitch 2.1lmm x 2.1ln

GW-04-1.3-2.1X2.4/SC-82AB Gull Wing 4 Pin 1.3mm Pitch 2.lmm x 2.4n
GW-04-1.30-2.0X2.0 GW 4 Pin 1.3mm Pitch 2.0mm x 2.0mm SMT

GW-04-50-265 Gull Wing 4 Pin .05 inch Pitch .2€5 Wide
GW-04-50-320 Gull Wing 4 Pin .05 Inch Pitch .32 Inch
GW-04-50-5.0 Gull Wing 4 Pin .05 Inch Pitch 5.0mm OPI
GW-04-50-7.0 Gull Wing 4 Pin .05 Inch Pitch, 7.0mm Wi
GW-05-1.27-3.€X7.0 Gull Wing 5 Pin 1.27mm Pitch 3.€émm X 7.C
GW-05-1.27-4.1X10.2 Gull Wing 5 Pin 1.27mm Pitch 4.lmm x 10.w

>

10 Mil Grid

‘White PCB Decal

Time Stamp: 10/27/2006 5:48:

9

GW-08-50-240
[S0IC 8 pin S0mil pitch Search 1
. Size: 4.9mm x 5.9mm
Available Packages [lAge Sort Show AR Edt | pich 1.27mm Centers
GW-08-1.27-5.0X€.0 Gull Wing 8 Pin 1.27mm Pitch 5.0mm x €.C A Delete.  Gull Wing 8 Pin 05 inch Pitch .24 SOIC SMT
Gull Wing 8 Pin 1.27mm Pitch 5.0mm x €.C
Gull Wing 8 Pin 1.27mm Pitch 5.0mm x €.§8 GW-08-50-240
Gull Wing 8 Pin 1.27mm Pitch 5.1lmm X 7.4
Gull Wing 8 Pin 1.27mm Pitch 5.2mm x 8.C - -
Gull Wing 8 Pin 1.27mm Pitch 5.85Smm x 11 . 71 . sl
Gull Wing 8 Pin 1.27mm Pitch 5.8mm x €.1
8 1.27mm Pitch 5.8mm x 5.7
8 1.27mm Pitch 7.2mm x 7.% .
8 Pitch . -

Along the righthand side, just under theclRege Name field is the Edit thon.
Click the Edit button to enter into tiackagd=ditor.
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Batch Mode Updates

WhenfBackupAllo i s sel ect e dalsotexeaits & Batctk Wpdate c y ¢ |
process which uses .txt files to simfplchanges to package names and desmniti

After backupcompletessoftware looks for two text files used to change package
names and descriptiongn the C:\ProgramDaténdexDesigng?ackEditData
directory.

1 _BatchDescriptionsEditstxt
1 _BatchPackNameg&dits.txt

Each of these files consiststekt arranged in two columns. The left most column is
simply the name of a package in the datab&ke. second column igither the
description for the package or a package name. These files are readynlilimee

and changes to the second column (right column) is inserted into the database for
the package names in the left columnisT¥theme allows users to rapidly rework
package names and desdops.

After thesefiles have been read and procesgethey exist) two similar files are
written using thedatabase content. TheS€urrent Data files are located in the
C:\ProgramDaténdexDesigns*ackEditDatadirectory.

1 _BatchDescriptionsxt
1 _BatchPackNamest

Renaming these files with thie Edit in the file name prepares for later use as
update content. All package names are writteihdee files. The next Backup All
process will read these _Edit filagpdate the databasiglete the Edit files and
then crate fresiiCurrent Datéfiles. If the user wishes to same the _Edit files they
should be cpied elsewheras Batch Update deletes the _Edit files after they are
read and processed.

All user edits are made to the right side column. Note that spaces, tabs or any other
whits space is not alloed in package names. Descripican contain spaces.
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Import , Export  and Exit Controls

After seleting a pakage in tle Pick A Package wiow, hitting the Edit button on
the righthand side will open a new window, the RgekEditor. In the fige
below, the 0204 package was selected in the Pick A Packagewwvamt then
opened for editing in the Package Editdrhe figure shows just the uppeght
pottion of theresulting Pacge Edior window. Above thepackage graphic$o
the right of theName and Descriptionelds, aretwo buttons- one for package
import andone for packagexport. These buahs will read and write package data
into a ext file with a .pkg file exterien. These.pkgfiles are simp textfiles which
can be viewed in a&xt editor but ther contens should not be edited as this could
corrupt the file format. The content is very speaind itis organized in a linby-
line manmer. Uses can transfer these féeo otler uses or plae them in a library.
(Accessmdb fomatfiles can also be distributed.)

Name

0204 l Export Cancel

Desc ‘P.'s Cap Inductor Chip 0204 .Smm x 1.0mm SMT ] Import Save
2

Clicking on the Cancel button will discard argite and close thBackageEditor
window. All edits will be lostandthere § no undo. The Save buttewnites the
packaye datao two internaltext formds and returns tthe Pick A Package screen.
The frstinternaltext formatis the full packagelata This full sting is used when
the package is rdoaded into the editoThe condinternal textformat is a snple
subset of the packagdatawhich isused for graphic dplay.This second string is
placed in themdb file in a number offields. These figlls simplify thetask of
renderinggraphc images in various windowd.he ful data is compressed and
placed in a memodid within the .mdHfile.

Below the main graphieriage are several checkboxes to control graphic display
the Package Editolf a box is checkedhat graphic item is displagleas a solid. If
un-checkel, thatitem will be displayed as an outline. This is usefbkewcreating
complex PCBpads or vinen darge package become complex.

0.20 MM Dots

MPins [ PinNumbers [ Decal M Outline  [“]Paste  www.indexdesigns.com
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Package Editor Tab
Controls

Clicking on the Edit button in the Pick A Package sorepes the selected
package irnthe Package Edor. A long string is extracted from thendb database
and numerouspaametes areseparad and loaded into various editor fields. The
fields are grouped into seaktalbed sectiors and a graphic image is genet
from these parametersEveay time a @rameter is changethe graphic dispy
updats in a mannesimilar to the operabn of a speadgheet. Bbs argorovided for
ediing of Package, Pin®utline, PCB Pads and Paste

Package Tab | Overall bapes, pin size and count and spacing
Pins &b Additional details abopins

OutlineTab Silkscreeiutlines and graphics.

PCB Pads Tab | Generatn and ontrol of automati®CB footprints.
Pastdrab Generation of solder paste stencil apertures.

As shown inthe figure below, ger top of the tab are Lea Group controlsfor

selecting, addig anddeleting ALead Group& A lead group isa containerstructure
usedto simplify the costrucion of packages with multipleypes of leads. For
examplea 25 pin D connectovould havetwo lead graips. The fist grouyp, Main

Group is for the 25signal pirs. The ®£cond lead group wouldelfor the two
mountingholes.There may even bethird lead goup for groundng-shell solder
leads.Search forficon 25 pinD smb. dick the Edit button and open ittamthe
Package Hitor:
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# Package Editor - x

Lond Mame ‘n-n-x.us—n.mn.lfm | Export Cancel
LG 1: Main Group | "New| | Del| Desc ‘m 25 Pin D Sub Male Right Angle SMT lm:eu-| Import Save
Last Oiigin' XY = 00 0.0 mm Sig Pins: 25 (8]

Package Pins  Oulline PCBPads Paste

Lead Anap Siyle
O Gw/pIP/sor Edtemal PinWizaed

O Quad -
83?::* O0ther | Resh fiom Wizad
Lead Shape xsee[5 |
@ SMT GW (D JA Lesd —
() SMT Flat Ysee (220 |
OFndCap O THT 51t

O8al QOTHT 90

Pin Shape
Slat

OFRnd @ Rec ' l

Defaul Pin Spacng Defauk Row Spacing 07136 14163

Pin Count Fow Count ekt

Pin Pitch Rowf\Coll Pitch

1385 0

O DuSide Edge O OutSide Edge

@ Centers ® Centers

O Iside Edge O Inside Edge

Unlock Pins Uniock Outine  Unlock Names

Unlock Decal Unlock Paste

Grid: 0.692 0.692 mm 1.00 MM Dots ren)
Capyright (c) 2004 - 2018 by Robert Kondner Pine  EIPinMumbers [F]Decal  [JOuline  [JPaste  wwwindexdesigns com

The graphicalrighthandsideis an editable viewof the selected packag&bove the
graphical editor windoware fields for thegpackage Name and Degtion. The
Name field isa unique name used to storeedlcompkte padkage in the .mdb
dadbaseThe Descriptiorfield is very important as ifeeds the searchngine. The
content of these fiéds should follow naming and description syntailastratedin
other packages. ThHmckgroundcolor of these fikels islight blug which indicates
thatthese felds have not been editeBlefore a new package saved these fields
should be editedvhich will resultin thefields revertingto white. The light Bue
serves as a remindtr edt these fieldgprior to saving Imported packages can be
saved without editing Name or Descriptionif the Name is unique and the
Description is complete

#% Package Editor — X
Selected Lead Group Neme [0204 | Expot Cancel
[LE 1: Main Group v | New  Del Desc In.s Cap Inductor Chip 0204 .Smm x 1.0mm SMT I Import. Save

Last Origin: XY = 0.0 0.0 mm Sig. Pins: 2

Package Pins  Oulline PCBPads Paste

Lead Amay Style
O GW/DIP/SOT Estemal Pin \Wizard
O Quad bt

BGA
8 Discrete O0ther | Refresh from Wizard

Lead Shape X Size

@ SMT Gw O J/L Lead

(O SMT Fist Ysize
(OEndCap O THT Shr.

(O Rall Y THT 90

PackageTa b

Packagetab paraneters controloverall slape ad pin sizesfor the selected Lead
Group Lead Array Style selestbetween commapackage stylesnda custompin
wizard allows cusbm codeto generate default pin aseigents. Changing a Lead
Array Styleby selecting a different radio buttawill delete any existing package
definitionsand will create a new set of deffisu
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Package Pins OutLine PCB Pads Paste

Lead Anay Style

@ GW/DIP/SOT Estemal Pin ‘wizard

() Quad hl
OBGA

O Discrete O0ther | Refrash from Wizard

Lead Shape X Size [15
® SMT GW (O J/L Lead
() SMT Flat Y Size | 20
(O EndCap (O THT 5tr
O Ball (O THT 90
Pin Shape
(ORnd @Rec  Slot
- N Thick |0
Default Pin Spacing Default Row Spacing
Pin Count Row Count
8 2
Pin Pitch Fow{\Col] Pitch
50 240
O DutSide Edge @ DutSide Edge
(@) Centers (O Centers
(O Inside Edge O Inside Edge

Unlock Pins

Unlock Decal Unlock Paste

In the Lead Shape=gion there are seeral fields. X Size, Y SizeLeadThickness
and othersSeveral of these are not udeas thg were induded for afuture 3D
paametric modeling interfacX Size, Y Size THT andPin Shapeare used. These
are the basic controls for defining pinapes irthe sele@d kad groupFields X
Sizeand Y Size support nil, mm and nch units Numbers wihout decimal points
are consideretb be inmils and numbers with decimal points are consatienen.
Entry of 50 or 1.27 bth represent the same numbemiitronswhich is the unit
used internallyEntry as 50.0mils is also supped. Simple arithmeic fundions
such as 100/@r .1+.05 can also be entered.

Below theLead Shape regios the Default Pin Spatg region, wherd’in Count
Row Countand Pin Pitch are usal to space piraround thepackage center.
Typically, the Pin Count iglivisible by the Row Caut which results in a number of
pin rows wih equalpin countslf not divisible then the pins wiltefadut to various
locations and theser must manugl placethe pirs. These pirdefinitions apply to
the pins in the currently selected Lead Group

Row[\Col] Pitch isused to space rovemd opionaly columns. Text entry such as
240300 will space rows at 240 miligh and columns at 300 milwide. Radio
buttons @n adjust the spacing to bet for Outside, Center or Inside ositions.
This greatlysmplifies pin placementsvhen usingdataskeets thadord reference
pin centers.

At the packagéab bottom are buttarto Unlock variouspin attributes\WWhena user
manually changes jin postion, lead shaper other attributethenthat attribute
becoms locked andcertain automaticiigraphic spreagheed fundions become
disabled. The Urock Pins button clears thee lock flags allowing automatic
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functiors to againcontrol packagein settings. Similar unlock buttons are provided
for Outine, Nanes, Dedd(i.e footprin) and Solder Pasttributes.

At the top of this Package tab, to the right of the Lead Array Style region, there is a
drop-downfor the nameof a PinWizard file. For more nformaton onPin Wizard
operationsee tha’INDATA_Sample.txfile in thedirectory:

C:\ProgramDaténdexDesigng*ackEdiDataPinWizard$
Pins Tab

While the Packageab controls he pins are shaped and pdalcon thepaclage the
Pins Tab prodes déailed nformation &ou pins themselvesAs shown in the
figure belav, Pin Type can be Signal, Mouor Shield. Signal pm are the most
common as they cay signals.Whendescribingconnectorswe use the number of
signal pnsas tle descriptiods pin court. A 25-pin D connector will hae 25 signal
pins and 2or 4 mounting pns. A BNC connectoror a crimp terminalhas 1 pin
There is logic irthe PCB footprint calculator thaedunds up drill sizes fahrough
hole signalpins A 20 mil pin might not fit in a 20 mil drilled holelue to ditl and
plating tolerances Through hole signal pins get amall increment indiameter
followed by a round up to a commoretsof standard drill sizedefined in the
DrillRules.txt file. Throughhole mounting holesizes are nevedjusted They are
passednto footprint datafor exactdrill sizes. All of this logic is controlledisingthe
DrillRules.txtfile.

10
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Package Fins OutLine PCB Pads Paste
Default Pin Type

® Signal () Mount () Shield
Toe Positions
® Auto O Top (O Bottom
(O Mone (O Left () Right
Large Center Pin
» Size Y Size
10 | 10
Fin Name Style Pin Number Order
Alpha Row Left to Right
Alpha Columns () Right to Left
Numeric by Row W
Numeric by Col o
Pin 1 Position Pin Column Order
() Top Center Top to Bottom
() Left Center Bottom to Top
(®) Bottomn Left

Pin Connection Dffsets

Top Side X Top Side Y

0 L |
Bottom Side % Bottom Side Y

[0 [ |

Side Assignment

@ Allon Top (O All on Bottom
(O 0dd0nTap (O) Ddd On Battam
(O1.N2onTop () 1..N/2 on Eottom

Toe Positions areefined in IPC7351standardslocumentin generalthefiToed is
on the outde edge baleadand thefiHeeb is on the insideedge of a leadThe
other two sides areoosideed fiSided positions.BGA pins ddault with no Toe or
Heel and only Side is use@/hengenerating PCBootprints the internal IPE7351
software definitions in PackEditwill use Toe Heel and Side settingsto form
footprint models The fAutoo checkboxwill allow the softwae to ddéine toe
positions for each pirDthercheck boxes Wlifix the toe positions for all pins in the
lead group.

Many packagesnclude alarge thermabpad in the package center.tlfe Large
Center Piregiorts X Size and Y Sizéieldsare nonzerq a cengér themal padwill

be generated. If 8Quad package was selectatie iPin 1 Positiond regionwill

show radio buttons for s&dting te location of pin 1. Quaoackages tyipally have
pin 1 positions in 1 of 3 tations

11
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Pin Nane Stye, Pin Number Order @ahPin lumn ae used to control the
automatiggeneration of pin number (hnumegndbr alpha) and how they are placed
aroundthe pakage.Worse casethe usercan manudy define pin nams and
positions using the képard ananouse.

There are occasions whthe fin connetion points are not located at tpa center.
Pin Connection Offsets can be defined for both top and baitderpns. TheSide
Assignmentegioncontols the placement side for surface mogpims. Placemensi
contolled for odd, everor for %2 of the pins. Ths lastoption is used with edge
comector fingers wher& are located on the top side and the remgiaie orthe
bottom.Odd and Even are also used for edge connector fingers.

All the settingshown inthe Pirs Tabarethe default paramets forall thepins in a
lead group. With the Pins Tab selectadbubleclick on a pinin the graphics area
allows these pametes to be changed for a single pin. A simple click on a pin
allows a pin to be picked ugnd a scond click will drop the pin in a new position

If a pinis pidked in error pressing ESC will abort the pickup

Various options vl be active @ inactve, degpending on the typefgackaye
selected in the Package Tab.

Out line Tab

Outlinesrepresent tle silkscreenartwork on a PCB Footprint. Several panetes

are deihedfor controllingautomatic generatiowhile most of the actualontent is
created umg the keyloard and mouseAutomatic aitline generationof outline
height and width are creat fromparameters applied to eithgin outside edges,
insgde edgs centes or the origin. Body shape can be round or rectangular
depending on packagédnape.The figure bebw displays theontents of th®©utline

tab.

Line segmentscorners and pin 1 tkocan bemovedin the graphics areasing
mouse ticks. Grid XY values and Origi should be sdor the graphics ardaefore
moving items A right-click providesoptionsfor objects to be moved or chambe
Lines canbe picked at either endpoints or in thenter. Arcs arecreated b
selectingwo erd points followed by a pill of the arc.

Before enteringgraphicaloutline dataverify that the origin grid andline width

setting areappropiate A right-click, followed by seleiing Insert Outlineon the
pop-up, will starttheentry of a line sequencadditional clicks will add corners. A
doubleclick will endthe line drawing procesé&n additional click wl start a new
line sequence. When finishgaes ESC to ek enteing lines.

12
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Package Pins

,,,,,,,,,,,,,,,,,,,,,,

OutLine Width
Width X

(® Pin Outside
(O Pin Center
() Pin Inside
() Origin

Body Shape
(® Rectangle
(O Round

Pin 1 Dot Position
Top

Center

Bottom

MNone

Show Notch
Show Dutline

{Outline? PCB Pads Paste

Outline Height
Height Y’

(O Pin Outside
(O Pin Center
(® Pin Inside

(O Origin

Line Width
&7 Round OFf

B ]

Pin 1 Dot Diameter
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PCBPads Tab

The FCB Padstab is used to control the generationfadtprints. Pin sizes and
shaps are nerged with IPE7351 setting to form thefootprint padpattens (.e.
coppe, shown inlight bluegraphc shape3. Thelead geometry for the pin is@hin

in red. That 5, a re rectangle in the graphics window, sitting on a light blue
rectangle, represents thecation of where the lead will touch down dne
footprints pad. IPC setings for various led types can be selectedthis PCB Pads
tab,along with IPC Max, Mdium ad Min setings. Sliders for Toe, Heal and Side
simplify adjustnent of thefootprints land (i.e. pad)patterns in a WYSVYG
manner. Optionallya user cardefineT, H and S settirgusing text etry fields. A
quick calculation identifies routing stance between pads for most common
packa@ styes.

Through hole amular ring dimensionsire calculatedor big, medium andsmall
holes. Small holes adefinedas holesmaller than the Mediunfin 1 Square §
used b forcepin 1 of a through holeomporentto a square shapfr assistance
during boad assemblyA package coustard is provided and the tine can be
included incomputingcourtyardsize. f unche&ed only pin outside edges are
used.Pin 1 dots a not wsedwhencomputing coustard sizeAdditiona offsets can
be entered fo€ourtyardX and Y.

Package Pins  Outline F'CBF’ads Paste
IPC-7351 Rule Select

7351 Lead Type ';W Ma,
Gull Wing > 0.625mm v| O Med
(®) Min
Toe-Heel-Side Adjust
T v 0.2
U 0.4
S | 0.05

12 5 10 2 5 10
Minimum Routing Clearence = 0.73mm 31 mil

Thru Hole &nnular Ring Rules

Big Hale > Big Hole Ring
80 | [

Medium Haole > ~ Medium Hole Ring
20 10

Hole Size Round Up Sﬁ'nall Haole Ring
5 5
Pin1 Square

Courtyard Space

* Space ‘¥ Space Include
_U ‘ 0 ‘ Outline
15 mm 12.45 mm
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Paste Tab

Custon sdder pasteaperturesare defined in thePaste tabh The arrent
implementabn of PCB footprirt logic ignores this data as mosSCE footprint
editor tools include their ownpasemask definition logic. Most assembly huses
have their own logic for the generation ofteaspertures from PCB copper images
For example, manyassemby} fabrication houses prefer that customers supply
pastemaskieometry (for openings in a pastemaskisl) to be 1:1 with the copper
pacs. If your board requires footprints to have pastemask openings that are other
than 1:1to the copper pads, you woutdodify the pastemask geometry in your
PCB toofs footprint editor. RzEdit simply creates 1:(pastenask opeing to
copper padgeometry when Write PCB Decal is used to create a footfsant a
package model.

The Pastéab provides for user setupgdketingsize as well as minimum size and
space ruds. Aperture skapescan be set to ARin, Rounded, R#anguar, Home
Plate or None.

Again, thesepaste settirgare ignored in cuent PCB footprint export logic.

Package Pins  Outline PCB Pads i Paste |

Aperture Sizes Aperture Shape
asket Size
s @ As Pin
Minimum Size (_) Rounded
10 (O Rectangular

. r_'-l
Minimum Space (_) Home Plate

10 | () None
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Mouse & Graphic Editing

Overview

Conrols inthevariousscreertabs setip the default paraeterdfor leadgrougsin a
package. Inmany caes thesework fine but there are occasions where Pins, PCB
Footprint orPastesettingmneedto be tvanged for individual pins. duse cliks and
doubleclicks ae used to modify Ping;ootprints and Paste sizandshapes dong
with other parameterSeleting the Pinstabwill ereble editsto Pin data. Likewise
selecting the PCHBPadsor Pastetabs will result inediting of footprint padsand
pastemask ogenings

In the graphics area, single click wil fipick upd a shapeand another click will
drop theshape.The ESCkey will returnthe shape to the original position and end
the selectionA controkclick will show pin and shape parameterghe fiPin and

Pad Edt form. This form is enabled by checking the Pin/Pad Details checkbox in
the lower right of théackage Editor screen.

When apin is edited,that pin is no longer under complete control of the tab default
parametersThe color of a pin with a manual edt changd to note the manual
changesPins chage from recandblue (top and bottom pin&) magenta and cyan.
Manually changedbins are said to be locked. Locks can be remaogatyUnlock
buttonson the Package Tai in the Pin & Pad Edfbrm.

A right-click provides several options for pincanutline editingand for adding and
deletng pins.Outline contenican beadded or changedndthe ative elge (top,
bottom left, right or centerfor movinga shape can be selatt®©utline segments
can be selgedat coners oratline centersSeveratext commanslexist that do ot
use mouse functienThese are calleModeessText Commanda. Seekeyboad
entryin late chapters.

Graphicdisplay is controllel using kepoardkeys.Zoom In isaccanplishedwith
the Page-Up key. Zoom Out isaccomplishd with thePageDown key. The Insert
key will pan. In each casethe nousepointer defines the new guaic canter.
Pressing the Homeey resets the pan andam toshow theentire pakage centered
in the graphic aa.

There are two grid setting$heiGrido is used wherdragginganddropping and it
is not visible The setting of tis grid is shown in théwer left of the graphic. The
lower right showthe curent XY positionof the mouse The second gridettingis
the iiGrid Do settingwhich is shown p screen asmall white dots. The value of
the Grid Dotsspacings shown in thgraphicwindowd lower middie.

16
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In the graphiavindowds upper left is d@Drag Byo indicator. A small white box and
small crossshow the edge ofthe shape that Wibe used tacontrol pickup and
moves The cross is either lated on thedp, bottom left, right or center of thbox.
This displays how a shapell be picked upand droppedwWhen movingshapesit
is best to first sethe gid and origin using mocdeless commarsd The Drag By
indicatorcan be set using modeless commandiseoria the rght-click menu.

Pin Edits

The most @mmon edit isto changea pin position After setting grid, origin and
DragBy parametes, a simple clickwith Pins Té seleted) ona gn will pick it up,
and a second click will drop th@n. The pin edge used for pickup and dropping
(dropping isalwayson giid) is show in the upper left Drag By indicat@mall box
with a small cros}.

Pins can be addemt deleted aftea pinis seleted usingthe mouseSelect the pin
to be deletedtife pinbecomesttached to mouse cursor) and press the ®kést
A black hole willbe shown where the pin was previously locat&dieletedblack
pin can be selected agaand an additional Deleteey press will restore the pin
This function isusefulwhen adjusting the pin pattern of a largeAand arequired
pin isaccidentallydeleted.

To add an additional pjrirst select a existingpin that is thecorrect size ash
shape. Move ik attachedip to the reqiired position ando amouseright-click. In
the popup menuselect Add PinA new pn is addedandthe pn that had been
selected igeturnedto its original position With the new pin generated can be
seleted and dragged the requird positon.

Adding pins should be doradterthe grid gpacingandorigin have been set. These
aredescribedn the keyloard command chapter. Many other pargmeters can be
changedusing the Pin & Pad Edit form.

Anothe commonedit iscreating a pin shape using aygan. Right-click (Pinstab)

to bring up thgop-up menuand clck oninsertpolygon.Next, left-click on the pin
that is to become the polygeshape Thecursor changesand the staimg poirt of
the poygon ca be defired with another left-click. Additional polygon line
segmentscan be createcandthe Backspee key can beused todeleteincorrect
previous points. Adoubleclick will finishes the polygon. PCB decal and paste
shapes will follow the pishapeasl:1 andcan be changed later

Another common edit isreating dootprint padshape using a paion.Right-click
(Pin Decaltab)to bring up thgoop-up menu and click minset polyga. Next, left
click ona PCB decathapethat is to becoma polygonshape Thecursor changes
and the starthg pdinof the polygon can be deéd with aother left-click.
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Additional polygon poirts can be createdlith left-clicks while the Bakspacekey
will delete previous points. doubke-click will finish thepolygon.

Re -Num ber Pins

A right-click on the graphis window offers a ReNumber Piroption. Selectinghis
option immediatelychanges the muse cursoandentersa new pin number of 10
the left of the XY location display. See Below.

Clicking on a pin will change thginé number tol. If a different nunber is
required simply type that numbemothe kgboardand thedisplayed number will
be changed. Wimethe equired number isef clicking on a pin will assign that
number to the pin and the nesdquentibBnumberis displayedAdditional pins can
be nuntered sequentially by simply clicking on additiopads. Pressing=SC will
terminate the renumber mess

Add / Delete Comers |, Circles & Arcs

When editing Outline graphiaghe Outline tab must have been selecjemlright-
click opton is availableto add a corner to a line segmevithen a linesegment
centeris seleted andgraphic editings active a right-click followed by an Insert
Cornerclick will insert a corner into the line segment. That corner can leen
dropped orthe graphic screelCornes are deleted by selecting an Outline corner
with themouse and presmg the Deletekey. Selectng the ceter of a line segment
and pressing Delete will delete the entire segment aleitty any attached
segments.

Circles are added usingight-click and Add Circle The cursor changes shapad
the frst click setsthe cirdeG centerposition Moving the nouse sets the circle
diameterandthe second clickompleteghe circle.Circles are selected by clicking
the circle center. Selected circles can im®ved or deleted by pressing the Delete
key.

Arcs are drawn bysinga right-click theninsert Arc. The mousecursor changes
shapeThen the first click sets the arc start point. A second click selects the arc end
point and arc drawig starts As the mousenoves the arc radis and direction is
drawn. A third click ends ther@ Arcs ae selected by clickg thearc center. A
selected arc can be dropped with a mouse click or deletepthsiDelete key.

Drag By Contr ol

Drag By refersa theability to move pins ad shapes bgenter o edges. The letters
C, T, B, L and R areused toselectCenter Top, Bottom, Left and Right edges.
Center is the default if no letter is specifi@ptions in theight-click menu allow
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the pad and shape pick up location éodefined. Asmall graphic box and cross in
thegraphic upper left showselturret pickup option.

Draggingpins and shapdsy edgesassistsvith package creatigras many device
datasheets dimension pins by theigelengthsA significantamountof skeching
and arithmetidgs awided by simp} defining origins and placing edges e grid.
The figure bdow showsthe Drag By Center indicator

Del Desc |E

fins: 16
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Pin & Pad Editing

Settirgs that define pingand pads originate frothe controls shown in the left hand
side of the Package Editor. These are the default sefting Lead Group and
multiple Lead Groups can be definédl.pins and pads a Lead Groupeceive the
same defaultsvhen the Lead Group is defined. It is vegmmon for one or two
pinsor pads to require different setting and this is done using the Pin & Pad editing
form. This form is enabled using the Pin/Pad Details Checkbose this form is
displayed it should be moved #&screen position reto the Packge Edit form.
Thefollowing image show the PiRad Details box checked athe Pin & Pad Edit

for to the right of the Package Editor forNotice te circled checkbox at the screen

bottom.

Package Editor

Hame 0603 Export

Selected Lead Group
LG 1 Man Body “  MNew Del Desc Res Cap Inductor Chip 0603 1608 SMT Import Save
Group Offset X' = 00 00 mm Sig Fns: 2 B

Package Pns  Outline PCB Pads Paste

Lead Airay Style

O ewpipsar  Exeml P wizsrg

O tuad =
DBGA
Q Oother | Retresh from wizard

(®) Discrete
Lead Shape X Siza |3
@SMTGW /L Lead )
SMT Flat Y Size | 8 |
ndcap (O THT Sir
Eall THT 80
Pin Shape

(JAnd (@) Rec Slot B

Detaut Fin Spacing
Fin Count

Defauit Row Spacng
FRow Count

z 1
Fin Fitch RowliCol] Fitch

16 16

(® Cursioe Edge (® OutSice Edge

) Centers O centers

() Inside Edge (O Incide Edga
Unlack Fins Unlock Oufine Unlock Mames

Undock Decal Undack Paste

0 Mil Dots

Copyriaht {c) by R Kondner 2022w partsync.com [APins [/ Pn humbers [ Decal [“]outline [ Past

Edit Form Layout

Mouse X Mouse Y

| 08omm | 138mm
Grids

Main Grid X Main Grid ¥

[ 10 | 10

Dot Grid X Dot Grid ¥

[ 10 | 1.0 |

LG 1: Main Body X 1G 1: Main Body ¥
| 610 | =

Pin / Pads Detail Pin: 1

Cirl Laft Click Pin or Pad for Details
Pin Pad Paste

Shape
(®) Round

(O Home Plate

O Rect  (DPoly

O Nene

Gasket Size  Min Size
20mi | 100mi

Min Space
[100mi |

Paste X Position
-28.5 mil

Paste Y Position
0.0 mil

Paste Locks
[Jrosition [ SizefShape

Save Edits

The top section of the Pin & Pad Edit form wlsocurrent mouse position, grid
spacings and a clickable indicator button for controlling displayed units. Clicking
this button changethe displayed units from msilto mm and backediting of the

grid X Y fields is notsupportedUse theModeless commaisdo changehe Grid
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and Dot Grid settings. The Lead Group Grid is definedséiying in the left

Package Tab when a Lead Group is defined or changed. Iibdlie nage the
light blue vertical line positions show that the poutside edgesvere defind as

alignment points.

Below the Grids section is a display of the selectechpah3 sets of tabs used to
control pin, pad and paste settiniys.the above image pin 1 is identified as the
selected pin. Control left click on a pin to select a differentWithin eachtab are
severalradio buttons, check boxes and text fields. Clicking a radio button or check
box will immediatelyapply the change to the package and then lock that parameter
which overricesthe defaultlead group settings. Thisdking is slown as checkin

the lock checkboxe<€licking on a checkbox will remove the locked conditions and
lead group defaults wiigaincontrol theselectegin or pad.

Text Field Editing

Text fields are used for thdisplay and entry of numeric values. When @ igi
selectecturrentpackage parameters are used to populate theedldifi unitsas
defined by the Unit control buttor\s a user edits text field the color changes
from white to red to green. White indicathe text feld content m&hes the cuent
package content. Red indicata syntax error in the text field content. Green
indicates the content is valicand is different from the current package content.
When one or more fielddisplays in green the Saveitsdbutton aform lower righ

is enaled. Clicking Save Edits wilsave thegreen field contents into the package
and set the apppdate lock flags.

Text field provide speciaditing options to simplify data entry. Unit selection can
be defined for either mils or mm by including eitfigimo or fimild in the entry. If
neither is entered then the presence of a decimal point controlsNaitiecimal
point indicates milsvhile the presence of a decimal point indicates mm. Text fields
also support some very simple operation using:+ charaters.These operators
should include space characters on both the left and right

Pin X Position Pin Y Position

| -2s6mil || 00+5mil |
Pin X Size Pin Y Size

| 118*254mm || 31 mil |

X Connection Offset Y Connection Offset
| rlkc | mil I 0.0 mil |

ol T
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Modeless Text Commands

Text commands for variodanctionsare accepted from the keyboavllen there is
no other control in focus. To terinate any existingontrolthat might havdocus
press the ESC keynceor twice. Examples of controls that might be in focus are X
Size or other text entry fas. If such a field is in focyshen keyboard text ould
feed nto that field and not the command processor.

Text commangavailable are:

G Grid defines mouse drgmints.

GD Grid Dotdefines whitegraphic dots.

O Origin. Ses Origin for grids and controls the Origin pusttack.
OPn Origin is specified using XY alues or pin number©Pn sets
OR origin atpin n. OR resetsrigin for Lead Group> 1.

M Move pin

S Seach © X Y or pinduring drag of pin or outline.

Pn[T B L R C] | Pin selectby top, bottom left, right or center.Arrow keys wil
then be used to mowvan onthegrid.

L Leadgroupselect.

A Align lead groupusing pin number

When the first key o command is pressed on the keyboara User Command
window will display, showing help for various command optionsAs each
command starts with differerdtters help for that commend ishownParameters
can beenkered and pressingnter will endtheenty andthecommandwill execute.

User Commands: Grid, Origin, Search, Pin

Command | d

Grid: G x [y] (Both in Same Units)

Grid Dot: GD space (Same Dot Grid in X and Y)
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Grid and Grid Dot

Two grids exist irthe package edirr. Grid Dotsare not functionaland they only
showas small wite dotson the graphic screen faisual referencelhe Gid serves
as a grid used for mouse placet&ipins aad grgphic shapesA commandsuch a
AG 250 will force drogping of items on a gridf 25 mils in both X and Y. UsiniG
1.0 .% will set the drp grid to 1mm in the X and .5mm in the Y. If a single
numeic value is enteredt is used for both Xand Y.Setting differert X Y numbers
simplifies entering grids for most components.

Both grid and grid dstare alwayscenterd on the package originMarual
placement of pins is best donefbrgt seting theorigin to theplacement reference
point, andthenseting the grd, followed by moves of pindVhen an origin is sget
the previous setting is pushed onto a stack. Using an Origin aodwithout any
parameters will pop the previous origin off the stack. Thakes the process of
changing origin, movig padsand tlen resbring the origin very simple.

Grid Dot is similar excpt there is no Y value. Themall white dots aralways
drawn with identical Xand Y spacing. Commari@D 50 places dotson 50 mil
centes. iGD 1.26 also places dots on tkame50 mil (1.27mm)centes. Thegrid
is always aligned tthe package origin

Asanexamye, considera move of pin 1o theleft 1.0mm from wheretiis now

OP1

G1.01.0

<Click on Pin1, move, click to drpjm 1>
o

rwbdDPE

The above sequentiest sets the origi to the current Pin 1. Nexthe Grid is set to
1.0mm in both X and YThenPin 1 can be selected using the moase it will be
moved in units of 1.0mrim both X and Y. Another mouse click will drqggin 1 at
the required positiorThe Grid Dot is very sefd when dropping pins when using
fine Griddefinitions. The final Origin comrand, O, will restore the Origind the
initial location.

Origin

Setting be aigin (0,0) of a packagdo different locations is vgruseful when
manually positioningfins andPCB Pad. New origin points can be deéd uing X
Y values, pin numberand pin edgeBoth the Grid (dromgrid for mouse drops)
and the Grid Dot dispiaare referenced to the package origin. If @remnd 4 ned
to be moved to locationaround pin 1then theorigin should be set to pin 1.
CommandiOPITo will set the origin to pin lop edgeAfter seting the Grid pins
3 and 4 can easily be moved ardtimepin 1top.

A thin blue cossis placed at the packagorigin. When aPCB footprint is
generategdthis pint becoms the package origin. fhackagedata isused to drive
Pick and Placeassembly rotits, the origin should be adjustetbseto the centeof
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massfor large component$-or Lead Groups >, A smal white cursor is displayed
at the origin fo the kad group.

When a new origin is sdéhe previos orign ispushed onto atack. Once pins have
bear moved anOrigin command with no value®, will pop the previous value off
the stak. The stack is 10elek deep which allows complex origin moveents
while preservinghe startingorigin locatons.For examgte:

1. OPIT
2. O

The above example moves the origin to tidbpin 1and then backrThe X Y
value entered can contain simple arithmetic expressions

Origins operate slightly differentl§jor Lead Grougs > 1. As origin setting are
enteredfor aLead Goup > 1that lead grap is moved over topf the main lead
group (ead Group L When a PCB foprint is generatedill the lead groups are
flattened leaving a single set anergedpads Theorigin for the base group (blue
cross) remainsnd is used fathe Dotprintcenter.

Name Iow—zs-l.aas-ss.mu.um l Export Cancel

Desc [cum.cm: 25 Pin D Sub Male Right mhmuozml ~ Import . Save

The ground lug lead group has been moved down 1G9 (@il0-100) showng
both the mairgrouporigin (blue cross) and tHag leal group origin (white crss).

Each leadyroyp has s ownstack.When the main group origis dhangedall leads
in all groups are offset. Wénthe origin forothergrougs is changedonly pins for
that groupare moved The user can move baekd forth beveen groupsand use
the MO0 command to popack pevious originsNote that the origin stks arenot
saved in exported package data. Origin s&okly remain inexistenceduring the
editing proess.
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